Subarachnoid hemorrhage impairs cerebral blood flow response to nitric oxide but not to cyclic GMP in large cerebral arteries.
Nitric oxide (NO) increases 3',5'-cyclic guanosine monophosphate (cGMP) in vascular smooth muscle and increases cerebral blood flow (CBF). In early stages of cerebral ischemia, NO plays a beneficial role in sustaining CBF. Subarachnoid hemorrhage (SAH), one of the main causes of ischemia, may impair vascular reactivity to NO. To test the hypothesis, 48 h after SAH was induced in rats, we examined the CBF response to the NO donor, SIN-1 (3-morpholinosydnonimine). We measured CBF by laser-Doppler flowmetry in association with: (1) intracarotid injection (for 30 min) of SIN-1 (1.5 mg/kg), 8-bromo-cGMP (7.5 mg/kg), papaverin (1.5 mg/kg) or vehicle; (2) cortical superfusion (for 90 min) of SIN-1 (10(-5) M) or vehicle through the cranial window. Hypotension produced by these vasodilators was controlled with phenylephrine. Vehicle alone did not change CBF throughout the measurement. Intracarotid infusion of SIN-1 (n = 6/group) increased CBF up to 128.6 +/- 3.9% and 111.9 +/- 2.9% in the control group and the SAH group, respectively. SAH significantly attenuated the response (P < 0.05, ANOVA). SAH did not affect the CBF increases elicited by intracarotid administration of cGMP or papaverin, or cortical superfusion of SIN-1. We conclude that during chronic vasospasm SAH disturbs the pathway between NO release and cGMP production in large cerebral arteries. The impairment accounts for the fragility of the brain in the face of ischemia following SAH.